Flowers and insects. XVI . 1 

CHARLES ROBERTSON. 


NOTHOSCORDUM STRIATUM Kunth. N. ornithogaloides 
(Walt.) Kunth.—The plant is common in woods, blooming 
from April ioth to May 16th. The scapes grow i or 2 dm high 
and bear small umbels of white flowers. The flowers are 
about io™" 1 long and expand io or I2 ram . The sepals are ap¬ 
proximated below, the base of the tube being greenish and nar¬ 
rowed by the ovary and the filaments of the six stamens. 
The flowers are homogamous, the stigma occupying the center 
of the circle of anthers and somewhat surpassing them. 
Spontaneous self-pollination can hardly occur. 

The flower is remarkable for being abundantly visited by 
numerous species of bees of the genus Nowada. On seven 
days, between April 20th and May 9th, I captured the follow¬ 
ing visitors: 


Hymenoptera 

perba Cr. <5, freq, 

(5) N. cressonii koo. 59, ao.; (b) in. sayi Kob. <59, treq 

Augochlora similis Rob. 9, ab.; (8) Halictus confusus - - 

(9) Andrena sp. 9, s. and c. p., freq. 

Diptera Syrphida: (10) Mesograpta marginata Say; (n) Sphaero 
phoria cyhndrica Say, ab. . . 

Lepidoptera— Rhopalocera : (12) Colias philodice Gdt.; (13). P^ rl 

rapse L.; (14) Lycaena comyntas Gdt.; Heterocera: (15) Plusia simp^ 
Gn.—All only sucking, except (8) and (9). 

Camassia Fraseri (A. Gray) Torr.—The flower is & 

scribed and figured by Loew (2) from material growing in E £ 
Berlin Garden. According to his account, the inflorescence 
consists of a long loose raceme of twenty or more flovvers 
he flowers are directed obliquely upwards and have wi e ) 
expanded sepals. The anther faces are directed forwards - 
as to touch the visitors, and the stigma is about 4 > n a 
vance of them. Nectar is secreted by septal glands and co 
lects under the base of the ovary.gjj ■■ |g I ' 


rufiventris 


<** uic uuwers visitea oy A pis mellificQ and 
He, however, does not consider them to be a 

^ • « . T- -j_ 



apted to these mi ddle-sized bees, but to Lepidoptera, 

fl,n°^ r ^ liOQS u 0 an account oE ‘he ecological relations of tbeento®^ 
IlUnots d the aatho P hl lous insect fauna of the neighborhood of Carlt 
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stigma. 


nectar without often touching anthers or 


he supposes may hover in front of the flower in such a way as 
to come in contact with the anthers and stigma. 

The flowers described by him are certainly larger than any 

I have seen. When watching the flowers being visited by 

bees and Syrphidae, it did not occur to me that there was any 

difficulty in their effecting pollination, though the smallest 
might obtain the 

I see nothing about the flower to indicate an adapta¬ 
tion to insects with long tongues or to those of large size. 

About Carlinville, the plants are common, sometimes be¬ 
ing collected in quite conspicuous patches, which are very at¬ 
tractive to insects. The blooming time is from April 25th to 
‘ a y 16th. ^ . The scapes rise from 3 to 6 d '“ high. The flowers 

or sometimes white. The sepals expand 
Wl *-° the extent of two or more cm. The stigma is re¬ 
ceptive with, or a little in advance of, the dehiscence of the 
*n ers. The stamens, however, are so strongly divergent 
at insects may easily touch the stigma before coming in con- 

act with them. The flowers are evidently adapted to bees, 
nt are visited by flies and other insects. On the morning of 
a} 8th, in about an hour, I captured the following visitors: 

amp/ MEN0PTERA — Apidce: (1) Apis mellifica L. 5 , s., ab.; (2) Bombus 
S hJf an °^ U /!? 5 > s -> one > (3) Synhalonia frater Cr. 6 9 , s., freq.; (4) 

J s • ^ r ’ S- ’ ( 5 ) Ceratina tejonensis Cr. 6, s.; (6) C. dupla Say 

A ’’ W Csmia albiventris Cr. 69, s. & c. p.; (8) Nomada superba Cr. 

toraiic americana Kby. a, s.; Andrenidte: (10) Halictus pec- 

5« i; 5 > s -» freq.; (n) H. forbesii Rob. 9, s.; (12) H. lerouxii Lep. 
i r c * P*» (*3) H. ligatus Say 9, s. & c. p.; (14) H. fasciatus Nyl. s, s. 

1J Q r\ • 1 «• M \ T T • 1 n _ I / _ ^ \ TT 


are pale blue, 


DiPrl ynerus Sauss., s. . . 

tida Wd RA r Syrphida: (23) Chrysogaster pictipennis Lw.; (24) C. ni- 

itjfo . /» ( 2 5 ) Enstalis dimidiatus VVd.; (26) Syritta pipiens L.; Tath- 

mortuor y^ cro palpus fulgens Mg.; Sarcophagtda: (28) Cynotnyia 


Muscidce 


comir'ino r ,* 9 ) nencoDia neiicis iwns., lviuumu,. \ 

^IP f ( 3 i) L. caesar L.; Ant homy idee: (32) Phorbia acra 'V Ik.; 

lmS?" ce P s Ze «—all s. 1 . ■ 

ter; p . f — Rkopatocera: (34) Pyratneis atalanta L.; ( 35 ) ^ un ' 

f Gdt freq —alI s 


q - Coccinellidte: (37)'Hippodamea 15-maculata Muls., s 

n f e literature of Camassia 



/ v t vi isamajMu ^cc. 

"iflSn B H^ h . tun .6 e ? abe I Blumenbesuch von Insekten an Fret 


•and DflZr, ^ -0-_ .. 

Berlin q. n d e s Botanischen Gartens zu Berlin. Jahrb. __ 

6 - 8z > ll 7 - (14, 49) 1884.—(2) Loew, Bluthenbiologische Beit 


rjg e 


Jahrbucher 23 : 76-77 
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POLYGONATUM Adans.—This genus contains perennial 
herbs wiih pendulous, tubular bell-shaped, greenish flowers, 
which are homogamous, adapted to bumble-bees, or other 
long-tongued bees, though sometimes also visited by Lepi- 
doptera and small insects which crawl into the tube. Self- 
pollination, as well as cross-pollination, may be effected by 
insects, or in some cases spontaneous self-pollination may oc¬ 
cur by the anthers coming in contact with the stigma. That 
nectar is secreted by the ovary was known to Sprengel (i), 
while Bonnier (2) and Grassmann (7) have indicated the pres¬ 
ence of septal glands. 

We may suppose that the pendulous position of the flowers 
owes its origin to the fact that it renders them less convenient 
to other insects, but equally convenient to the higher bees, 
which are the most efficient pollinators; and that the resulting 
protection to pollen and nectar is merely an incidental effect. 

On the theory that the flowers are adapted to bumble-bees, 
it is hard to understand the observation of Schulz (14) that 
the flowers of P. verticillatum , multiflorum and officinale are 
frequently perforated by them. In the case of the short- 
tongued species, like B. terrestris , we may suppose that the 
perforation is made because the bee cannot reach the nectar 
in the legitimate way. In the case of P. verticillatum the 
larger buds were also perforated. If the three species have 
nectar secreted prematurely in the bud, we might explain the 
behavior of the long-tongues by supposing that they have dis¬ 
covered this and cut through the tube without' taking the 
trouble to find out whether the mouth is open or not. 

POLYGONATUM giganteum Diet. P. biflorum commutatum 
(R. & S.) Morong.—The tube measures about l° n S 
expands about $ mn at the throat. The latter is obstructed by 

the filaments, which are inserted on the middle of the tu e 
and are inclined inwards. The style is so short that, owing I 

to the position of the flower, spontaneous self-pollination lS 
impossible, though insects may with their proboscides carry 
pollen back to the stigma of the same flower. The 
bloom from the 17th of May to the 14th of June. On 
23rd, 27th and June 1 st I saw them visited by: • a 

Apxda: (1) Bombus vagans Sm. 9, s. & c. p.; (2) Anthophora urs 

r?’ S ‘ ? ^ abrupta Say $, s. & c. p. 

Un the literature of Polygonatum see: 

(1) Sprengel, Das entdeckte Geheimniss 198-9. 1793* 116, 

polygonatum, multiflora. —(2) Bonnier, Les Nectaires 3 ^» 
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192. 1879. P. vulgare, multiflorum.—^) Muller, Alpenblumen 52-4. 
1S81. C. polygonatum, verticillata.—{ 4 ) Muller, Die Entwickelung der 
Blumenthatigkeit der Insekten. Kosmos 9: 208. 1882. C.poly'gona- 
tut’!, (5) Durand, Sur quelques particularity d’ organisation de la 
fieur des Polygonatum. Bull. mens. Soc. Linn. Paris 1882 : 322-3. 
(Just 10*: 75).—(6) Loew, Blumenbesuch von Insekten an Freiland- 
pnanzen. Jahrb. Bot. Gartens Berlin 8: 99(31) 1884. P. officinale.—(i) 
urassmann, Die Septaldriisen. Flora 67 : 118,135. 1884. P.officin- 
m, multiflorum , verticillatum. — (8) Engler, Liiiaceae. Engler u. 
rrantl, Die natiirfichen Pflanzenfamilien 2:15-16. 1887. (JustlO 1 : 
555 )-—(9) Jordan, Beitrage zur physiol. Organographie der Blumen. 
per. der Deut. Bot. Ges. 5: 330. 1887. P. latifolium. (Loew, Flor- 

j 35 °)-—(10) Pammel, On the pollination of Phlomis tuberosa 
and the perforation of flowers. Trans. St. Louis Acad. Sci. 6: 254, 
2 73 * 1888. C. polygonatum. —(n) Kirchner, Flora von Stuttgart und 
Umgebung 70. 1888. P. verticillatum. —(12) Almquist, Om honings 
?ropens s. k. fjall hos Ranunculus och om honing salstringen hos Con* 

P°lyg°natum och multiflora. Bot. Notiser 1889 : 66 . (Just 
, 533 )*—(13) Almquist, Ueber Honigerzeugung bei Convallaria 

Polygonatum und multiflora. Bot. Centralb. 38 : 663. 1889. (Just 

•, ’ 5 ° 5 )-—(14) Schulz, Beitrage zur Kenntniss der Bestaubungsein- 
fi ( r. tUn § en u nd Geschlechtsvertheilung bei den Pflanzen 2: 166, 224. 

1 Uotheca Botanica 17:—. 1890. (Just 18 l : 524).—(15) MacLeod, 

V| Ver j uevruchting der bloemen in het Kempisch gedeelte van 
I<vf n ni 60 ' Bot* Jaarboek 5 : 311-13. 1893. P. multiflorum. —(16) 
;!;\ Blfitenbi0, °gische Floristik. 166, 350. 1894. P. multiflorum , 
*«utllatum, latifolium, officinale. 

Smilacina STELLATA Desf. Vagner a stellata (L.) Mo- 

This plant occurs on rich banks, sometimes forming 

„ r _I It grows 4 or 5high and bears a 

^ terminal raceme of white flowers. The stem is bent to 

tall S dC S ° that the axis of the raceme is directed horizon ' 

The flowers are arranged on the upper side so that the 

P a s are expanded horizontally, or nearly so. The flowers 

^ ere fore in the most favorable position for the visits of 

s P e ciaIized insects, and the nectar and pollen are 

T , S ‘ T -ached, the pollen in fact being completely exposed. 

c e . 0Wer s are proterogynous, newly opened ones having re- 

■ve s tig mas anc j closed anthers, 
i * fte ln dications point to an adaptation to the less special- 
j nff . ees Andrenidce —which predominate during the bioom- 
firrv/T 6 and Are the principal guests. The blooming time is 
servf pdl 2 5 th ^ May 12th. The following list was ob- 

T* 1 on April 30th: 

‘ (0 Ceratina tejonensis Cr. £, s.; (2) Nomada CTes 
lRob - s. & C. n.- (c\ Halirtus a-maCulatUS Rob. 9,s. & C. p. 


r °ng. 


r ather large patches. 


21 


s. & c. p.; (5) Halictus 4-maculatus 

Vol. XXI.—No. 5. 
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freq.; (6) H. lerouxii Lep. 2, s. & c. p.; (7) H. obscurus Rob. $, s. & c. p.; 
(8) H. stultus Cr. ?, s. & c. p.; (9) H. sp. 2, s. & c. p.; (10) Augochlora 
viridula Sm. ?, s.; (11) A. labrosa Say ?, s. & c. p.; (12) H. pura Say 9, 

s. & c. p., freq.; (13) A. similis Rob. $, s. & c. p.; (14) Sphecodes smi- 
lacinae Rob. 2. s. 

Flies — Empidct: (15) Empis humilis Coq. (MS.) s., freq.; Bombylida: 
(16) Bombylius major L., s. 

Smilacina racemosa Desf. Vagnera racetnosa (L.) Mo- 
rong.—The stem is simple and inclined to one side so as to 
throw the terminal panicle into an horizontal position. The 
flower consists of six divergent stamens and the pistil. The 
segments of the perianth are very small and never enclose 
the stamens, the anthers being evident from the early bud. 
With the exception of the anthers all of the parts of the flower 
are white. By an increase in the number of flowers the pani¬ 
cle of this species is rendered even more conspicuous than the 
raceme of the preceding. The plant is more common, but is 
not often found in patches like 5 . stellata. The flowers are 
proterogynous with long lived stigmas. Cross-pollination is 
further facilitated by the stamens being strongly divergent. 

Spontaneous self-pollination can hardly occur. 

There seems to be no nectar, 2 and the few visitors noted 
only sought for pollen. The blooming season is from May 
7th to 30th. On the 17th, 18th and 23rd the following vis- 

HSis were observed: 


acuiai<» 


Andrenida (1 ) Halictus pectoralis Sm. 2, c. p.; (2) H. 4 
R ob. 2, c. p.; (3) H. stultus Cr. 2, c. p. 

Scaraoaeida : (4) Trichius affinis Gory, f. p. 

Uvularia L.—Nectar is secreted by the sepals (Engler 2). 
In the case of U. perfoliata , Alice Carter (4) notes the abun¬ 
dant visits of bumble bees. At Madison, Wisconsin, Tre- 
lease (MS. notes) saw it visited by Osmia albiventris <$. 
regards the flower as probably spontaneously self-polli n; - :: ' 

n account of the shorter stamens, this may not be so 1 ike y 
as in the following. 

Uvularia grandiflora Smith.—Kerner (3) mentions 

* I ^. t ^P e c ,es as an example of simple autogamy. 

. e stems grow 2 or 3““ high and bear one or two green 
is 1 ye low, pendulous flowers. The divisions of the peri ant 

t C ,, y a PP rox ‘mated and twisted, which makes it 
or a except the largest and strongest bees to enter. Nects 
ts secreted and lodged in a pit at the base of e ach seg rnenj 

eptal glands, according to Grassmann, Pie Septa.ld r ^ seD 


are 


species 


1884. 
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Access to it is impeded by the segment lying close to the op¬ 
posite filament. The long anthers surpass the style. The 
outer three begin to discharge their pollen before the others, 
and the dehiscence begins at the base of the anther and pro¬ 
ceeds upwards. The flowers are homogamous. The three 
divisions of the style are widely divergent, so that the stigmas 
are protruded between the anthers. They thus come in the 
way of a bee crawling in between the anthers and sepals. A 
bee laden with pollen will invariably effect cross-pollination, 
if it visit the flower early, and it may accomplish the same 
result later. But after the line of dehiscence has reached the 
stigmas, there is a chance of spontaneous self-pollination. 

Cross-pollination commonly results in cross-fertilization be¬ 
tween distinct plants. 

The observations of Trelease, at Madison, give results es¬ 
sentially agreeing with the above account. He saw the flow- 
ers visited by bumble bees. 

n my neighborhood, the blooming season is from April 
I2 | h to May 6th. April 20th, 23d, 25th, 26th and 29th, the 
0 owing bees were observed on the flowers: 


5 Apitej (j) Bombus separatus Cr. 9, s.; (2) B. ridingsii Cr. 9 , s.; (3) 
• mericanorum F. 9, s.: Andrenida: (4) Andrena vicina Sm. 9, s. & c. 
P> ( 5 ) A. pruni Rob. s, s. 

The flowers are evidently adapted to Bombus females, the 
® n y sex flying during the blooming season. The pollen col- 
cting visit of Halictus cylindricus $ in the Berlin Garden (1) 

a s no significance. 

literature of Uvularia see: 

bndnfl 0ew ’ Beobachtungen liber Blumenbesuch von Insekten an hrei- 
i|../f zen - Jahrb. bot. Gartens Berlin. 3 : 278(76). 1884. U. 
2e n f, r i fl | ava )~'( 2 ) Engler, Liliacese. Engler u. Prantl, Die nat. Pflan- 
amilicn. 2 . , 5 l8 g 7 _(^Kerner, Pflanzenleben 2 : i 73 » 33 °- ^ 9 I * 

(J us t 20 ^ ter ’ ^ otes on pollination. Bot. Gaz. 17 : 21. Ja. 1892. 

•>. * ws)* 

(j e L.—-From observations made in the Berlin Gar- 

oew (2) records that in 
yo rs P r °terandrous. 


diflt 


the 


piuceranarous. They are white and expand about 

0 stamens are longer than the pistil by about 5 • 

w wa s doubtful about the occurrence of nectar, but in the 

'Jianical ** - *" —*■— 

>ted 

and 


its 


•the 


s. 


rs. 


Garden at South Hadley, Mass., Miss Carter (3) 
presence and says that it is secreted by septal 
^ first the mouth of the flower is closed by the 
Later the petals expand further, the stamens sep- 
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arate above, and the stigmas appear between them. She 
saw hive bees collecting the pollen. In view of Loew's ob¬ 
servations and the statement of the Manual that the stamens 
exceed the stigmas, it is not easy to understand how the 
recurving stigmas will meet the anthers. 

The white nodding flowers of T. cernuum L., according to 
Miss Carter, are slightly proterandrous, with a chance of 
spontaneous self-pollination by the stigmas recurving to meet 
the shorter stamens. She saw a bumble bee visiting the 
flowers for nectar. 

T. erectum L., according to Loew, is a dark purple pollen- 
flower with offensive odor. The flower with its expanded or 
recurved petals measures about 7.5 cn * across. In cases ob¬ 
served by him the anthers did not reach the height of the 
stigmas, but he mentions that the latter bend backwards. 
Miss Carter found the stigmas and anthers at nearly the same 
level. She regards spontaneous self-pollination as the rule. 
The Manual says that the stamens equal or exceed the stig¬ 
mas. According to Weed (4) this species is proterandrous 

and adapted to cross-pollination. In New Hampshire he saw 

the flowers visited for pollen by two or three species of flesh- 
flies, among them Lucilia cornicina F. Miss Carter saw the 
flowers visited by four beetles, “certainly of little avail in 
cross-pollination and probably too late.” The absence of 
nectar makes strong dichogamy improbable. The odor, color 
and the observed visits of flesh-flies suggest an adaptation to 
these insects, but the absence of nectar is hard to understand 
The pinkish and white forms may be more attractive to in* 
sects, if they want the disagreeable odor and secrete nectar, 
ut the greenish form is probably the most degraded. n 
fact this range of variation itself may be a sign of degradation. 

he flower seems to be losing its hold on insects and to to 
a transition between the other entomophilous species of Tn 
lium and the still more degraded T. sessile and recurvatu* 

RILlium sessile L.—Loew (i, 2) classes this flower wi 

' erec ^ um t but I have noted no disagreeable odor about 1 

e saw a beetle, Cetonia anrata L., gnawing the ant er. 

1 l \ S r> ar ^ Cr Sa ^ s that self-pollination seems inevitable. 

In Patterson’s Catalogue of Illinois Plants it is credited 
an 'akee and Wabash counties. I have found it in on y° 
oca lty. The sepals are not reflexed as in the next, 
petals are greenish except at base, where they are dark P 
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pie, like the stamens and stigmas. This color is the only 
entomophilous character the plant shows. The stigmas are 
very large and have their edges thrown into convolutions. 
This great development seems to insure contact with the 
large anthers which surround them. On one occasion I found 
a number of beetles, Centrinites strigicollis Casey (Curculi- 
onidae), among the anthers, feeding upon the pollen, and 
pairing. They seemed more likely to secure self-pollination, 
though in their slow movements to other plants cross-pollina¬ 
tion might be effected. The flowers bloom from April 24th 

to May 15th. 

Trillium recurvatum Beck.—This is a common plant, 

blooming from April 8th to May 16th. The stems grow a 
dm. high and bear single flowers, which are sessile upon 
the circle of three leaves. The sepals are green and reflexed. 
The petals are erect, arch over the stamens and are narrowed 
^ base and tip. They are dark purple. The filaments and 
'tigmas are of the same color, but the anthers are nearly 
lac k. The anthers are long and rigid, having a very broad 

connective which is produced above into a blunt point. They 

0rra a rather rigid cone over the pistil, so that the pollen 
Can hardly be eaten or collected bv insects. I find no nectar 


nor °d°r, in fact nothing to induce insect visits, except the 
P ,Jr pl e color. It is possible that small flies resort to these 
°" ers a t night. The stigmas become elongated and re- 
f U t rved » 50 that with their convoluted edges they are quite 

11 'ey to receive pollen from the anthers, 
the pollination of Trillium see: 

t«n l L L0 P eW ’, Weitere Beobachtungen fiber Blumenbesuch von 

( 2 y r _ ^ re '‘ a pdpflanzen. Jahrb. Bot. Gartens Berlin 4 : 149- a rr?' _ 

$3. Blfithenbiologische Beitrige 


Gaz 7 rv r8 9 2 -(Just 19 1 : , 

blossomJ'°r I A l8 9 2 - (J ust 


on 


°nis and their insect visitors 53-60. 1895. 

‘ ELANTHIUM Virginicum L.— 


sometimes in large patches 


This plant is rare. It grows 

The stem 


rises 


III lcU^C - . | 

is terminated by a large pyrami a 


. Prairies, 

/ to I 5 m high and ..- 

ish \ n vv hite flowers. The old flowers, which turn green 

m 0r / 0w ' are persistent, so that they render the inflorescence 

m c °ns P icuous.|MBMiMHHi^H^^HI 

flow 


ers are andro-monoecious, most of them ei g P 
the unnprmnef nnac in the panicle are stamina e. 

® The sepals are 


fec t, but 

Th e y Lne u PP erm ost ones in 

ex pand horizontally from 15 to 3 ° 
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nearly heart-shaped with long claws. At the base of the blade 
of each sepal there is a shallow depression containing two 
yellow nectar glands. The nectar is thus completely exposed. 
The claw of each sepal bears a stamen with an extrorse anther 
held in such a position as to touch a large insect which sips 
the nectar. The three outer anthers dehisce first. The per¬ 
fect flowers are proterandrous, the stigmas not becoming re¬ 
ceptive until the anthers have fallen. The three styles are 
strongly divergent, so that the stigmas may touch the insects 
visiting the sepals for nectar. 

The flowers show a very peculiar assemblage of visitors, 

mostly flies and beetles. The latter seem to be the ones for 

which the adaptations are intended. Of these Trichiuspiger 

is the most abundant visitor that I have observed, and it can 

readily affect pollination. The flowers are of rather large 

size, and, owing to their completely exposed nectar, admit 

insects which can obtain nectar but can hardly touch anthers 
or stigmas. 


Melantki 


3d and 5th. 


tm Virginicum blooms from the 16th of June to 
July. The list of visitors was observed on July 


rv Pl P T ERA /7t Sytphtda: (1) Mesograpta marginata Say; (2) Syritta pi- 
?\j° S lirli Tachintdct: (3) Trichopoda pennipes F.; (4) Cistogaster oc- 


phopoda si 


JJ uiiiUdtU 

fulgens Mg.; 


J 


smguiaris Iwns.; Sarcophagidce: (10) Sarcophaga ennuis 
rwns.; Muscidce: ( 11 ) Lucilia sp.; ( 12 ) L. cornicina F.; (13) Musa do- 
mebtica L.; Anthomyida : ( 14 ) Anthomyia sp.; (15) A.albicincta FH- 

M ^ _ _ _ • # 


t\n\ r r ^ ERA ~ ! m Py ri dcz: (16) Photinus pyralis L.; ScarabaaA ’ • 

MHch ( r 9) Mordella melaena Germ.; (20) M. margin 

T Urcuhomda: •' ( 2I ) Centrinites strigicollis Casey—all s. 
ymenoptera— Andrcnida: (22) Halictus confusus Sm. 5 ; Spheu • ■ 


{ i 


J —an 5. 

Carlmville t Illinois. 


(24) Perilampus 



